R E S U M O

Objetivo
Avaliar se a quantidade de calorias e proteínas ingeridas no pós-operatório aumenta o risco de infecção e de permanência hospitalar prolongada, em um hospital universitário no Sul do Brasil.
Métodos
Estudo de coorte prospectivo, aprovado por Comitê de Ética e Pesquisa. A amostra consistiu de adultos hospitalizados submetidos à cirurgia eletiva. Os critérios de exclusão foram pacientes que não tinham condições para avaliação do estado nutricional e aqueles com menos de 72 horas de hospitalização. O estado nutricional foi avaliado na admissão e a cada sete dias até a alta hospitalar ou óbito. Dados clínicos, demográficos, informações sobre as variáveis independentes e os desfechos, foram coletados dos prontuários. Avaliação da ingestão alimentar foi conduzida pelos pesquisadores seis vezes por semana. A quantidade de calorias e proteínas ingeridas foi considerada adequada se igual ou maior que 75% da quantidade prescrita, e permanência hospitalar foi considerada prolongada quando acima da média de acordo com a especialidade e tipo de cirurgia. Os dados foram analisados por meio de regressão de Poisson.
Resultados
De 519 pacientes avaliados, 16,2% tiveram adequada terapia nutricional. A maioria destes pacientes eram masculinos com doença cardíaca isquêmica e síndrome da imunodeficiência adquirida. Após ajuste para variáveis de confusão, inadequada terapia nutricional aumentou o risco de infecção em 121,0% (RR=2,21; IC95%=1,01-4,86) e o de permanência hospitalar prolongada em 89,0% (RR=1,89; IC95%=1,01-3,53).
Conclusão
A maioria dos pacientes não recebeu terapia nutricional adequada, aqueles sob inadequada terapia nutricional tiveram aumento do risco de infecção e permanência hospitalar prolongada.
Palavras-chave:
I N T R O D U C T I O N
Malnutrition can be defined as a "cellular imbalance between the supply of nutrients and energy and the body's demand for them to ensure growth, maintenance, and specic functions" 1 (p.157). The prevalence of malnutrition is high in the hospital setting, with rates sometimes estimated to be as high as 50% in hospitalized adults 2 .
Nutritional depletion in hospitalized patients can be caused by the combination of many different factors, such as the underlying disease, comorbidities, intake difficulties, medication side effects, physical inactivity 3, 4 , and health care workers' lack of focus on nutritional therapy 5, 6 .
One of the most important factors in the etiology of malnutrition is suboptimal food intake Revista de Nutrição http://dx.doi.org/10.1590/1678-98652016000300001 during hospital stay 7 . Although adequate food intake is essential for the clinical management of malnutrition, Kowanko et al. 8 found that over one-third of patients in intensive care consume less than 50% of the calories provided by the standard hospital diet. In a recent study, Bauer et al. 9 also found that approximately 50% of patients reported eating half or less of their meals, and these patients were four times more likely to be malnourished than patients who ate more than half of the meals.
Some possible consequences of hospital malnutrition are prolonged hospital stays, increased mortality rates, and an increased risk of complications, such as hospital infections, falls, and wound healing problems 1, 10 .
Although nutritional therapy is essential for the effective treatment of malnourished patients 11 . Hiesmayr et al. 12 studied a European population and found that low food intake was an independent risk factor for mortality. However, this was a one-day cross-sectional study, and it did not assess long term outcomes.
Despite the fact that the aforementioned studies demonstrate the negative effects of low food intake and the importance of early postoperative nutritional interventions, in our setting this practice still seems uncommon.
Given the importance of nutritional therapy in treating hospital malnutrition, the present study aimed to assess, in a tertiary care university hospital in Southern Brazil, the postoperative calorie and protein intakes of elective surgery patients and whether intake affects the risk of infection and prolonged hospital stay.
M E T H O D S
An observational prospective cohort study was conducted in a tertiary university hospital. The patients who could not undergo nutritional assessment were excluded, as well as those admitted to the regular surgical unit, those with a planned hospital stay of fewer than 72 hours, and those admitted for tests. Participants were recruited by convenience sampling (according to the availability of the research during the research period). Nutritional status and adherence to nutritional therapy were not assessed in patients transferred to the intensive care unit after inclusion in the study, but upon leaving the intensive care unit, patients were followed-up and assessed until hospital discharge.
Data was collected from digital patient records from Hospital de Clínicas de Porto Alegre. Demographic and clinical data, as well as information related to the variables of interest and patient outcomes were prospectively collected starting at hospital admission or up to 48 hours before surgery, until hospital discharge or death. Data regarding clinical characteristics, surgical complications, and hospital infection were collected daily from physical and digital patient records. The trained researchers who conducted the present study assessed the patients' food intake by nutritional interviews. Nutritional interviews during the hospital stay were conducted daily, from Monday to Friday, except for holidays. Patients answered the questions by themselves or aided by the researcher. The interview consisted of standardized questions formulated for the study on the patients' food intake on the previous day, percentage of hospital meal intake (less than 25%, 25%, 50%, 75%, or 100%). Data about the enteral and parenteral diet (when applicable) prescribed for each patient were obtained from physical and digital patient records. Revista de Nutrição http://dx.doi.org/10.1590/1678-98652016000300001
After inclusion in the study, patients underwent anthropometry, including measurements of height, weight, mid-upper arm and calf circumferences, triceps skinfold thickness, and bioelectrical impedance analysis to assess body composition (fat and lean mass). Nutritional status was classified according to the World Health Organization's criteria for body mass index, which involves a different categorization system for adult and elderly patients (over 60 years of age) and to the subjective global assessment. This assessment protocol was repeated every 7 days, after inclusion.
Endpoint infection was collected from notes by the Infection Control Committee in the electronic system. The endpoint prolonged length of stay was the duration (in days) of hospital stay, and prolonged was defined as a stay longer than the 2010 mean or median stay (the year preceding the study), by type and extent of surgery, as well as the underlying disease that led to the surgery in each study specialty.
The study exposure variable of interest was the nutritional therapy received by the patients in terms of calorie and protein content. Intake was considered adequate when the patient consumed at least 75% of the calories and proteins prescribed. Covariates consisted of age, subjective nutritional assessment, body mass index on hospital admission, surgery extent, surgery contamination risk, postoperative complications, and cancer. 
R E S U L T S
A total of 1,074 potentially eligible patients were identified for the study. Of these, 383 did not meet the eligibility criteria because they had pacemakers (n=30) (could not undergo bioelectrical impedance analysis), underwent gastroplasty (n=48), and were directly admitted into the surgical intensive care unit (n=257), among other reasons (n=48). A total of 691 patients were included in the study, and since 170 did not undergo surgery and 2 could not undergo dietary assessment, the final sample consisted of 519 patients. Excluded patients (n=555) had shorter schooling (p<0.001) than included patients, but there was no significant difference between the other baseline demographic and clinical characteristics (data not shown).
Clinical and demographic characteristics of the final sample (n=519) are displayed in Table 1 . Patients who had adequate calorie intake were mostly male and had a higher percentage of ischemic heart disease and acquired immunodeficiency syndrome. Nutritional status, type of surgery, intensive care unit stay, and postoperative complications did not differ significantly by group.
Most patients received oral feeding, while 10.4% received enteral nutrition, 6.0% received both oral and enteral nutrition, and 0.8% received parenteral nutrition. Excluding patients who received parenteral nutrition, out of the 519 patients assessed, the mean calorie and protein intakes prescribed and consumed were higher in patients who received adequate nutritional therapy (consumed more than 75.0% of the amount prescribed) ( Table 2) . Figure 1A ).
Multivariate analysis showed that consuming less than 75.0% of the prescribed calories and proteins was a risk factor for prolonged length of stay, increasing the risk of prolonged stay by 89.0% (RR=1.89; 95%CI=1.01-3.53) ( Figure 1B ). Multivariate analysis also showed that patients who underwent major surgery and had postoperative complications had 12.0% (95%CI=0.66-1.88) and 61.5% (95%CI= 0.98-2.65) higher risks of prolonged length of stay, respectively, than patients not exposed to these factors ( Figure 1B ).
D I S C U S S I O N
The present prospective cohort study aimed to analyze the nutritional therapy offered to patients hospitalized for elective surgery, and to assess whether low calorie and protein intakes during stay, among other factors, is associated with a higher risk of specific hospital-related outcomes. Most (83.3%) patients in the study consumed less than 75.0% of the prescribed calories and proteins, and only 16.2% had adequate calorie-protein intake. A retrospective study 13 found that only 25.0% of the patients consumed enough calories and proteins by the fourth day of stay. In a 10-year comparative prospective study of hospitals in Switzerland, the authors found that the proportion of undernourished patients remained unchanged (69.0 versus 70.0%) after the implementation of a nutritional program 14 .
The mean calorie and protein intakes by patients with inadequate nutritional therapy were less than half (48%) the prescribed amount. Similar results were found by Hiesmayr et al. 12 , who reported that 64% (n=3673) of patients consumed less than half of their meals, and by the Nutrition Care Day study 7 , which found that 90% of patients consumed ≤50% of their meals.
Patients with inadequate calorie-protein intake (less than 75% of the prescribed amount) had an increased risk of certain unfavorable outcomes, such as a 121% increase in infection risk and an 89% increase in the risk of prolonged length of stay, after adjusting for confounders. Hiesmayr et al. 12 also found that low food intake was an independent risk factor for mortality during stay. On the other hand, high calorie and protein intakes led to improved quality of life in a randomized study comparing two groups of patients at nutritional risk 15 .
The rate of infection in surgery patients at a university hospital was estimated to be 6.0%
by Medeiros et al. 16 . However, the infection rate found by the present study (22.1%) was similar to that reported (23.6%) by Villas Boas & Ruiz 17 . Additionally, the risk of infection was 35% higher in the study patients who underwent major surgery. A Brazilian study 18 has found that improved pain control and reduced surgical trauma contribute to reduce length of stay after major thoracic surgery, and, in agreement with the present findings, suggested that the risk of prolonged stay after major surgery was 12.0% higher than after other types of surgery. Other studies have also suggested that the risk of prolonged stay is 3.1 times higher in patients with postoperative complications (fistula, evisceration, and surgical wound dehiscence) 19, 20 .
Some authors 21, 22 have also found associations between malnutrition, moderate or severe nutritional risk, and prolonged length of stay or infection. This finding is consonant with the present study. In univariate analysis, malnourished patients according to the subjective global assessment had a higher risk of infection.
Oral food intake is more physiological, respects the normal transit of nutrients through the gastrointestinal tract, presents fewer complications, and has lower costs than enteral or parenteral feeding 23 . Nevertheless, low calorie and protein intakes were observed regardless of the route of feeding. These results were corroborated by other studies 24 which found that enteral feeding does not ensure adequate calorie intake, especially in patients undergoing intensive therapy 25 . Parenteral nutrition may be better able to meet caloric requirements 26 , but this could not be verified by the present study as few patients (0.8%) received such feeding.
The taste of hospital food, limited meal choices, and meals served too early were some of the reasons cited by patients for the low calorie and protein intakes during stay. Disease or treatment factors did not appear to influence calorie intake 27 . The present study did not aim to assess the causes of low food intake, as there is significant variability in the duration of pre-and postoperative fasting between surgical specialties. Furthermore, recent practices such as shorter fasts and preoperative dietary counseling 28, 29 have not yet been implemented by the Brazilian health system. Studies of the Enhanced Recovery After Surgery pathway show that these practices can help to reduce hospital lengths of stay after abdominal surgery by as much as 25% with no adverse effects 30 .
The prospective study design ensured collection of independent and outcome variables. While convenience sampling may have led to selection bias, the inclusion of patients in different stages of disease and treatment may have led to a representative assessment of patients undergoing surgery in the study hospital. Factors that may have led to underestimated calorie and protein intakes, such as consumption of different diets and non-hospital food, can be considered study limitations, as well as the fact that nutritional therapy was considered adequate when calorie and protein intakes were at least 75% of the prescribed amount, since other studies generally consider nutritional requirements and total energy expenditure 27 .
C O N C L U S I O N
Most patients did not have adequate calorie and protein intakes; those with inadequate nutritional therapy had an increased risk of infection and were more likely to have prolonged length of hospital stays. By successfully assessing the effects of hospital nutritional therapy on hospitalization outcome, the present study found that adequate nutritional therapy (consumption of >75% of prescribed nutrients) protects against infection and prolonged length of hospital stays. These findings suggest that efforts must be made to ensure that patients receive and consume sufficient calories and proteins during stay. 
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